Purpose To conduct a telephone survey establishing pancreatic cancer survivors' level of interest in, preferences for, and perceived barriers and facilitators to participating in exercise and diet intervention programming. These data will inform the development of such interventions for newly-diagnosed patients. Methods Seventy-one survivors treated for resectable pancreatic adenocarcinoma from October 2011 to August 2014 were identified through an institutional cancer registry and contacted via telephone. A telephone survey was conducted to query survivors' level of interest in, preferences for, and perceived barriers and facilitators to participating in an exercise and dietary intervention program shortly after disease diagnosis. Acceptability of a technology-based visual communication (e.g., Skype™, FaceTime®) intervention was also assessed. Results Fifty participants completed the survey (response rate 71.8 %). Over two-thirds of participants reported interest in exercise and diet intervention programming. Over half reported comfort with a technology-delivered visual communication intervention. Barriers to participation included older age and physical, personal, and emotional problems. The most common facilitator was program awareness. Outcomes for future research important to participants were supportive care and quality of life. Conclusions Most pancreatic cancer patients are interested in exercise and diet interventions shortly after diagnosis; however, some barriers to program participation exist. Implications for cancer survivors Future research and intervention planning for pancreatic cancer survivors should focus on developing messaging and strategies that provide support for survivorship outcomes, increase survivor awareness, address lack of familiarity with technology, reduce fears about potential barriers, and help survivors overcome these barriers. In so doing, survivorship needs can be better met and quality of life improved in this understudied population.
Introduction
Pancreatic cancer effects over 48,000 Americans each year [1] . Overall, individuals diagnosed with this disease experience a high symptom burden and reduced health-related quality of life (QOL) due, in part, to the medical and surgical treatment modalities targeted at improving the low survival rate [1] [2] [3] [4] [5] . Of particular importance is the high prevalence of poor physical functioning that is experienced by this patient population [6, 7] and associated higher mortality [8, 9] . Given the small survival benefit of cancer treatment, preservation of QOL and physical functioning is often considered the main treatment goal in pancreatic cancer survivors [10] .
Exercise has proven to provide significant health benefits after cancer diagnosis, including improvements in QOL and physical functioning. However, these data are primarily specific to other cancer types [11] and data on the benefits of exercise in pancreatic cancer survivors are limited. To date, only one randomized controlled trial (RCT) of exercise in 102 pancreatic cancer survivors has been published [12] . Yeo et al. reported that a home-based walking program with regular selfmonitoring was feasible, safe, and significantly improved fatigue, physical functioning, and QOL compared to usual care. A noteworthy but non-significant trend towards improved survival was also observed for the walking intervention group compared with the usual care group.
Further research that expands on the Yeo et al. study is warranted. This research should explore the role of exercise after pancreatic cancer diagnosis on clinical outcomes such as QOL, fatigue, functional status, recurrence, survival, and potential underlying mechanisms. Such interventions are also anticipated to require concurrent nutritional support given the risk of poor nutritional status, weight loss, and cachexia after a pancreatic cancer diagnosis, all of which have been associated with reduced QOL, treatment-related toxicity, increased susceptibility to infection, and poorer prognosis [13] [14] [15] . While previous studies have evaluated the effects of nutrition counseling/support on nutritional status after diagnosis [16] , results are mixed and more research on the benefits of nutrition counseling, especially in combination with physical activity, is necessary. To develop optimal interventions that combine exercise and diet programming, it is important to understand the unique interests, preferences, needs, and barriers of this survivor population.
The use of technology in cancer survivor care and lifestyle intervention delivery appears to be increasing [17, 18] . Previous studies have investigated the level of health-related internet use [17, 19] and shown promise for using various technologies (e.g., e-mail, text messaging, web-based) for home-based delivery of lifestyle interventions in cancer survivors [20] [21] [22] [23] . However, willingness to use and comfort with technologies may differ by type of cancer group and technology used. Visual communication technologies such as Skype™ and FaceTime® are potentially valuable resources for delivering exercise and diet intervention programming to cancer survivors and have been successfully utilized to deliver such interventions in other populations [24] [25] [26] . To our knowledge, no previous studies have investigated the use of visual communication technologies in cancer survivors and even more specifically, pancreatic cancer survivors.
The purpose of this study was to conduct a telephone survey of survivors previously treated for resectable pancreatic cancer with the goal of collecting data that will inform the development of an exercise and diet intervention for newlydiagnosed patients. The primary aim was to establish survivors' level of interest in, preferences for, and perceived barriers and facilitators to participating in such an intervention program. The secondary aim was to establish survivors' acceptability of and comfort with a technology-based intervention using visual communication tools such as Skype™ and FaceTime®.
Methods

Design, setting, and participants
This was a telephone survey study of pancreatic cancer survivors previously treated at a southeastern academic medical center for resectable pancreatic adenocarcinoma from October 2011 to August 2014. The survey contained 12 multiple choice/Likert scale items and four open-ended items. The telephone survey took approximately 15-20 min for participants to complete. All study activities were approved by the Institutional Review Board. Prospective patients were identified through the institution's cancer registry and prescreened for eligibility via a medical record review. Exclusion criteria included (1) non-resectable pancreatic adenocarcinoma, (2) under the age of 19, (3) non-English speaking, and (4) refusal to participate.
Treating physicians sent letters to eligible participants notifying them of the study and asking their participation in the telephone survey. Approximately 1 week after letters were posted, study staff called the survivors to conduct the survey, at which time verbal consent was obtained. One hundredseventeen potentially eligible pancreatic cancer survivors were identified; however, we were unable to make contact with 46 of them as they had invalid phone numbers (n = 15), were deceased (n = 15), or never answered the telephone (n = 16). Of the 71 potential participants for whom contact was made, 51 consented to participate in the telephone survey for a final response rate of 71.8 %.
Measures
Introduction/framing
The following script was used by study staff to introduce participants to the study: BWe are conducting a survey of pancreatic cancer survivors to help develop a healthy lifestyle program aimed at helping newly diagnosed pancreatic cancer patients manage their diet and their ability to be more physically active in such a way that would improve their quality of life. This would involve working with an exercise specialist and a Registered Dietitian. I would like to ask you a few questions about your preferences for such a program.P articipants were then asked by study staff to think back to the first 3 to 6 months after their pancreatic cancer diagnosis when responding to all questions. The telephone survey consisted of 16 items.
Participant characteristics and program interest
To collect data on participant characteristics, the survey included questions on demographic information (age, gender, ethnicity, race, education, employment, travel time from home to the study institution). A medical record review was also conducted to collect clinical data on treatment type and cancer stage at diagnosis. Participants were queried on their interest in participating in a Bhealthy lifestyle program^such as that described in the survey introduction that was (1) non-research (i.e., explained as programming offered as part of clinical care and not as a research study) and (2) research-related (i.e., explained as a research study that tested the benefits of the program). Both interest-related survey items used a 5-point Likert scale (not at all, a little bit, somewhat, quite a bit, very much).
Barriers, facilitators, preferences, and comfort with technology
An open-ended question asked participants to describe any problems and/or issues that might have interfered with their ability or the likelihood of them participating in a program aimed at increasing their physical activity or improving their diet within the first three to 6 months after their pancreatic cancer diagnosis (i.e., perceived barriers)
. A similar openended item asked the respondent to describe anything that could be done to increase their likelihood of participating (i.e., perceived facilitators). Survey questions asked participants for their preferences for exercising with an exercise specialist (multiple choice; options were supervised, unsupervised, other, no preference), preferences for exercise location (multiple choice; options were study institution-based, homebased, other, no preference), and preferences for receiving information about exercise and diet (queried about exercise and diet in two separate multiple choice items; options for both were face-to-face, telephone, visual communication such as Skype™ or FaceTime®, other, no preference). Two yes/no items asked participants if they had a smart phone and/or tablet and if they had Wi-Fi in their home. Three items asked participants how comfortable they would be with (1) visual communication such as Skype™ or FaceTime®, (2) visual communication if loaned a tablet and taught how to use it, and (3) using Wi-Fi (5-point Likert scale for each item; not at all, a little bit, somewhat, quite a bit, very much).
Pancreatic cancer research
Participants were asked to rate their perception of the importance of research addressing physical functioning, QOL, and fatigue in pancreatic cancer survivors (5-point Likert; not at all, a little bit, somewhat, quite a bit, very much)
. The next open-ended question asked participants to identify any other outcomes besides physical functioning, QOL, and fatigue (tiredness) that they feel are important to research in pancreatic cancer survivors.
Lastly, an open-ended question asked if they had any other final comments or suggestions they would like to share with the researchers.
Analytical procedures
Survey responses were entered into a database and verified for accuracy through quality assurance checks by the research team. Responses to open-ended questions were grouped based on common themes and this was followed by a quality assurance check by a second study staff member. Any inconsistencies in grouping were discussed and resolved by meeting with a third research team member. Responses for interestrelated questions were collapsed into two groups to increase statistical power when comparing interest level by other participant characteristics-BInterested^if they responded Bquite a bit^or Bvery interested^and BNot Interested^if responded Bnot at all,^Ba little bit,^or Bsomewhat interested^. Differences in quantitative survey responses by demographic and clinical characteristics were analyzed using chi-squared tests. All data were analyzed using SPSS (version 22; SPSS Inc., Chicago, IL, USA). Statistical significance was set as an alpha level <0.05.
Results
Participant characteristics
Characteristics of the study sample are listed in Table 1 . The mean age of study participants was 69 years. The majority of participants were white (84 %). Approximately 57 % of the participants were female and 34 % of the participants had at least a 4-year college degree. The median driving time from home to the academic medical center was 90 min (range 12 to 720 min). Most participants were diagnosed with Stage 1 or Stage 2 pancreatic cancer, and the median time since surgery was 13 months. At least 45 % had received radiation treatment and 65 % had received chemotherapy treatment. Data regarding radiation and chemotherapy was unavailable for approximately 25 % of participants, likely a result of these participants receiving treatment and surveillance at an institution outside of the hospital system.
Interest in exercise and diet programming
Most participants (69 %) indicated that they would have been interested in participating in a non-research exercise and diet intervention within the first three to six months after their pancreatic cancer diagnosis. Slightly fewer, but still the majority (66 %), indicated they would have been interested in participating in a research study testing the benefits of this exercise and diet intervention.
Perception of the intervention
Perceived barriers/facilitators
When participants were asked about perceived barriers and facilitators for participation in an exercise and diet intervention within the first 3 to 6 months after pancreatic cancer diagnosis, the most common response was Bnone.^The most commonly reported barriers were physical issues, personal issues, distance, and chemo/radiation (Fig. 1) . The most commonly reported perceived facilitators to program participation were awareness of program (survivors would like to be informed immediately after diagnosis and adequately educated on the potential benefits of participation) and location (easily accessible or home-based).
Intervention preferences
Intervention preferences are shown in Table 2 . Half of the participants indicated that they would prefer to do exercise on their own, while 30 % indicated they would like to be supervised. The remaining 20 % indicated they had no preference regarding exercise supervision. Over half (56 %) of participants indicated they would prefer to exercise at home. Participants preferred to receive exercise information in person (34 %) or over the phone (22 %) and diet information in person (48 %).
Comfort with technology
Technology outcomes with percentages of responses are shown in Table 2 . Just over half of the participants had a smart phone or tablet, and slightly more than that reported they would be comfortable using a loaned tablet to interact with an exercise specialist and/or dietitian for delivery of the intervention. Almost two-thirds (62 %) of survey participants reported having Wi-Fi at home and of those with Wi-Fi, over three-quarters (81 %) reported that they feel comfortable using it. Nearly half (44 %) of survey participants reported that they currently feel comfortable using visual communication technology such as Skype™ or FaceTime®.
Pancreatic cancer research
Most participants (86 %) reported a belief that research that improves physical functioning, quality of life, and fatigue/ tiredness in survivors diagnosed with pancreatic cancer is Bquite a bit^or Bvery important^. When asked what other outcomes they felt are important to include in research, they reported psychological support (n = 6; e.g., help with coping), side effects (n = 5), diet/exercise (n = 5), treatment/cure (n = 4), etiology (n = 4), and screening (n = 3) (data not shown).
Differences in survey responses by participant characteristics
People who were ≥65 years old were significantly less likely to report interest in a non-research exercise and diet intervention, comfort with a loaned tablet, and/or comfort using a visual communication tool such as Skype™ or FaceTime® to interact with an exercise specialist and/or registered dietitian (percentages by age group provided in Fig. 2 ). Responses did not differ significantly by any other demographic or clinical characteristic (results not shown). 
Discussion
Through a telephone survey, this study explored pancreatic cancer survivors' interest in and preferences for exercise and diet interventions aimed at improving QOL and functional status within the first 3 to 6 months after disease diagnosis. We also asked about the acceptability of delivering such interventions using technology. The primary findings were that over twothirds of survey respondents were enthusiastic about both nonresearch and research-related exercise and diet intervention programming for newly diagnosed survivors and over half would feel comfortable with a visual communication technologydelivered intervention. Many participants indicated they wish they had received education on diet and exercise during and after treatment. Recent data shows that less than one third (28 %) of pancreatic cancer survivors reported meeting with a dietitian and even fewer (4 %) reported meeting with an exercise physiologist [27] within the first 9 months after diagnosis, suggesting these are unmet needs. In addition to exercise and diet, our survey results showed that supportive care and quality of life issues are important outcomes of interest in this population and may also serve as perceived barriers to participation in a postdiagnosis exercise and diet intervention. Overall, results of this study suggest that exercise and diet programming that is tailored to this understudied population is needed. Moreover, our data presents important challenges that must be considered for the planning of future behavioral intervention studies in newly diagnosed pancreatic cancer patients. When study participants were asked during the telephone survey how they would prefer to receive information, the preferred route was in person or over the telephone for both exercise and diet information. Other information modalities that were mentioned were websites and mailed pamphlets. These results are similar to another recent study that examined the informational needs of gastrointestinal oncology survivors, in which the preferred modalities for receiving educational information included pamphlets, websites, and one-on-one discussions with healthcare professionals [28] . Exercise counseling and program preferences in other cancer groups are comparable, with face-to-face counseling being the preferred modality reported in head and neck [29] and breast [30] cancer survivors.
Although in the current study only 6-8 % of participants preferred to receive exercise and diet information via Skype™, over half (56 %) of participants reported that they would be comfortable participating in a diet and exercise intervention delivered via Skype™ if they were loaned a tablet and taught how to use it for communicating. This is important because technology-delivered intervention programming has the potential to reach survivors who might otherwise be unable to participate, either due to their geographic location or their illness, and previous research shows that home-based intervention programs are well received in cancer survivors [23] . Future interventions could combine delivery strategies, offering the option of receiving information in person during clinic visits with ongoing support provided by telephone or technology based on individual preference. Over two-thirds of study participants reported they would have been willing to participate in a diet and exercise intervention program within the first three to six months after their diagnosis and over half reported they would feel comfortable using technology to interact with an exercise specialist and/or dietitian. However, older study participants (≥65 years old) were significantly less likely than younger survey participants to report that they would have been interested in such an intervention and would feel comfortable with a technology-delivered intervention. As more than two thirds of pancreatic cancer survivors in the United States are over the age of 65 [31] and technology is rapidly evolving to become an integral component of research and clinical care in the modern world, an important next step for future research is to identify ways to help older survivors use new technology. A previous study reported that while the majority of the older adult participants were using the computer, internet and e-mail, only 7 % were using visual communication technology [32] . Our survey results showed that a much higher percentage (29 %) of participants over the age of 65 would be comfortable using visual communication technology if taught how to use it. Future technology-based interventions should include strategies aimed at helping older survivors gain confidence in technology use, such as providing training sessions in using smart phones or tablets for video chat. Physical problems such as fatigue and pain were among the most commonly cited barriers that study participants felt would have interfered with their ability or willingness to participate in an exercise and diet intervention program within the first three to six months after their cancer diagnosis. Results from another study of supportive care needs in pancreatic and ampullary cancer survivors support our findings. Beesley et al. showed that out of five domains, the domain with the greatest need reported by participants was physical/daily living. Needs with pain and fatigue, specifically, were unmet at moderate-to-high levels [27] . Fatigue and pain have previously been shown to be associated with significantly impaired health-related QOL and depressive symptoms in pancreatic cancer survivors [5, 33] . Evidence supports the benefit of physical activity interventions in combating cancer-related fatigue and improving QOL [34] [35] [36] , but data on this topic in pancreatic cancer survivors specifically is limited [12] and future research is warranted. The interventions used in such research must include support for dealing with and overcoming these common barriers.
Personal and emotional problems such as scheduling issues, feeling overwhelmed, and difficulty adjusting to changes after cancer diagnosis were other barriers to participating in an exercise and diet intervention that were mentioned by study participants. In the study of the needs of pancreatic cancer survivors conducted by Beesley et al. almost all participants reported having a psychological need that was unmet [27] . Future behavioral interventions conducted in this survivor population should be designed with this in mind, perhaps offering psychosocial support as part of the programs or helping participants identify and obtain professional psychosocial support in order to help overcome these barriers.
Interestingly, the most commonly mentioned perceived facilitator to participating in an exercise and diet intervention program within the first few months after diagnosis was simply being aware that such a program exists. Study participants made suggestions such as, Bask patients to participate immediately after diagnosis^and that they would have liked to Bhear about the program and its benefits.^Additionally, supportive care and quality of life issues such as psychosocial support, side effects, diet and exercise were the most frequently mentioned outcomes for future research that study participants felt were important, while outcomes related to pancreatic cancer treatment/cure, etiology and screening were mentioned less frequently. These findings further underscore the need for programming and interventions that address these needs in pancreatic cancer patients and survivors.
Importantly, this study is the first to capture information regarding pancreatic cancer survivors' interest in and preferences for exercise and diet intervention programming and the unique challenges and outcomes that are important to this survivor population. This is of particular importance because needs assessments related to preferences differ on cancer type [37, 38] . Moreover, this study examined the acceptability of technology use for diet and exercise interventions, which is a topic on which little is known in any cancer group. Finally, this study adds to the body of literature suggesting that while there is a high demand for diet and nutrition interventions in cancer survivors of all types, these needs are commonly unmet [27, [39] [40] [41] .
Study results should be considered in light of some limitations. First, it is important to note that the vast majority (93 %) of study participants were diagnosed with earlier, stage 1 or 2, pancreatic cancers, indicating that our study sample is biased towards healthier survivors with longer survival times. Our sample size is small. However, considering that pancreatic cancer is among the rarer cancer types and has a 5-year survival rate of only 6 %, our response rate of 71.5 % was excellent. It is possible that conducting a mixed methods study, rather than our current design, would have resulted in a better understanding of how to address discomfort with technology and barriers. However, the budgetary and time constraints we faced while obtaining pilot data needed to guide future research prevented a mixed methods design. In our study, we found that 68 % of participants reported that they currently have Wi-Fi at home. However, we did not specify in the survey between Wi-Fi and other internet types and would make this delineation in the future. Knowing exactly what type of internet service survivors have at home is important when planning a technologydelivered intervention program. Furthermore, future studies should investigate the non-technology channels used by older pancreatic cancer survivors to find health information.
In conclusion, this study provides evidence that exercise and diet intervention programming that addresses supportive care and QOL issues is desired by pancreatic cancer survivors. Although in-person delivery was the preferred delivery mode, visual communication technology use may also be acceptable, especially among younger survivors and in combination with more conventional delivery strategies depending on individual preferences. While the majority of pancreatic cancer survivors are interested in participating in such a program, barriers to program participation exist such as older age and physical, personal, and emotional issues. Future research and intervention planning should focus on developing messaging and strategies that provide support for survivorship outcomes, increase survivor awareness, address lack of familiarity with technology (especially in survivors ≥ 65 years of age), reduce fears about potential barriers, and help survivors overcome these barriers. In so doing, survivorship needs can be better met and quality of life improved in this understudied cancer group.
